Abstract. In order to improve the utilization rate and cost of photovoltaic panels, MPPT control strategy is needed to make the PV array get the maximum power output because of the change of environmental conditions. Perturbation and Observation method is one of the most widely used MPPT algorithms in the traditional maximum power tracking algorithm, which is simple and easy to implement. However, the traditional fixed-length perturbation and observation method is easy to oscillate near the maximum power point when the step size is large. Although the tracking accuracy is small when the step size is small, the tracking time is long and the tracking efficiency is not achieved. This paper presents an improved method of variable step size.
Introduction
With the global science and technology development faster and faster, countries of photovoltaic power generation technology is also more and more attention. However, due to the environmental conditions of the installation location of the PV panels is real-time changes in the environmental conditions of its work is difficult to predict, but also makes the other aspects of the photovoltaic cell model experimental and simulation research inconvenience.
The maximum power tracking technology is therefore operating. From the UP curve of the photovoltaic cell, it can be seen that the power and voltage outputted by the PV panel at a constant light intensity and temperature exhibit a single peak curve. In other words, the output voltage of the PV panel corresponding to the output power is constant, At this point the maximum power point is called MPP. In order to make the PV panel work at maximum power and keep it flat, this paper studies the improved algorithm of perturbation observation.
PV Module Modeling and Simulation
A solar panel is a device that converts light energy into electrical energy using a P-N junction. The equivalent circuit of the photovoltaic cell is shown in Figure 1 . 
However, since the shunt resistor RS is much smaller than the series resistance Rsh is reduced by much less than the photogenic current, the item can be ignored. And because the diode forward resistance is much greater than the series resistance, we can think Iph = Isc. The mathematical model of the solar panel can be obtained by combining the voltage and current relationship in the open circuit state as follows:
In the standard conditions can be obtained Ir expression:
Equivalent Circuit Variables and Constant Tables for Photovoltaic Cells is shown in the table1. According to the photovoltaic module to establish the equivalent circuit simulink model, as shown in Figure 2 . 
MPPT control modeling
Perturbation Observation Method. In a linear circuit, the power output power reaches a maximum when the internal resistance of the power source is equal to the size of the load. Although both the solar cell and DC/DC transform circuits are strongly nonlinear, the two can be considered as linear circuits in unit time intervals. So as with load, this paper will transform circuit in circuit equivalent load size, to be able to follow the solar battery internal resistance in the change of environmental changes, so as to achieve the effect of the MPPT [1] [2] [3] [4] [5] [6] [7] [8] . The principle of perturbation observation method is shown in Figure 3 . Figure 3 The principle of perturbation observation method Improvement of Disturbance Observation Method. In order to avoid the adverse effect of the sampling error at the start of the system, we should pay attention to the frequent disturbance caused by the low MPPT processing speed after steady state. This paper presents an improved method for the perturbation of the space ratio after the combination of constant voltage and perturbation observation method [5] . The system adopts CVT to start the power supply, adjust the output voltage of the photovoltaic module to reach the set value, and then make a disturbance to the space ratio according to the given transformation coefficient alpha. According to the electrical characteristics of photovoltaic cells, we can conclude that the relationship between voltage and power is: Where gk determines the direction of the next disturbance, and the amount of perturbation is determined by disturbing the duty cycle step
Where is the power difference after the kth disturbance and before, D (k) duty cycle before disturbance. This allows automatic adjustment of the duty cycle. After CVT is started, when the disturbance volume is multiplied by the coefficient alpha = 1.2. When , the disturbance quantity is multiplied by the coefficient alpha = 0.85 [1] . MPPT control simulation results(The right is improved) is shown in Figure 4. t/s t/s Figure 4 MPPT control simulation results(The right is improved) P/W P/W It can be seen from the figure 4 that the output power of the traditional perturbation observation method has been stable for a long time, and the disturbance at MPP point has caused the system to oscillate at the MPP point. The improved tracking method improves the tracking efficiency and accuracy, and the improved method is feasible.
Summary
Based on the mathematical model of photovoltaic cells, the improved tracking algorithm is simulated. According to the obtained waveform, it can be seen that the accuracy and efficiency of the improved disturbance observation method are similar to those of the theoretical analysis, and the feasibility of the improved method is further verified. The photovoltaic cell module model proposed in this paper can provide a reliable and convenient simulation method for the study of grid-connected control of photovoltaic power generation system.
